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Tuesday, March 8, 2011 395aBCL::PharmMap (unpublished), and contain information about hydrogen
bonding, steric bulk, and polarizability. Discrete cartesian grids describing
the hydrogen bonding ability, steric bulk and polarizability of the ligand bind-
ing site are overlaid on the protein structure, and these grids are used to score
the initial placement of the ligand prior to h fine grained docking. As the scor-
ing grids are precomputed, ligand scoring is extremely fast, and thorough
Monte Carlo sampling of the ligand binding site can be rapidly performed be-
fore to fine grained ligand docking.
This rapid initial sampling makes it possible to predict accurate binding poses
with a significantly smaller amount of fine grained sampling, decreasing the
amount of CPU time necessary to predict a single binding interaction, and in-
creasing the practicality of structure based virtual High Throughput Screening
(vHTS). The integration of structure based and ligand based vHTS techniques
allows the full range of pharmacological information surrounding a target and
drug scaffold to be considered in a single approach. This technique can be used
to rapidly develop small focused libraries for High Throughput Screening, in-
creasing the hit rate and decreasing the number of compounds that need to be
purchased for testing.
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Rational Design of Early Premortem Alzheimer’s Disease Diagnostic
Agents
Katryna K. Cisek, Jeff A. Kuret.
Alzheimer’s disease (AD) is a global burden; it affects over five million peo-
ple in the US, and nearly 30 million worldwide. It is a progressive neurode-
generative disease that develops over many years before cognitive and
behavioral symptoms appear. During that time, characteristic lesions called
neurofibrillary tangles (NFTs) and senile plaques accumulate in the brain. Al-
though the presence of both plaques and tangles defines AD, NFTs have spe-
cial utility for diagnosis because their appearance correlates strongly with
neurodegeneration and decline in memory. In fact, the spatial distribution
of NFTs is the gold standard of postmortem assessment and AD staging. A
challenge for porting NFT detection to premortem diagnosis is the identifica-
tion of a potent and selective NFT probe for a whole brain imaging technique,
such as Positron Emission Tomography (PET). Thus, the factors essential for
generating differential binding affinity for various proteinaceous deposits must
be elucidated.
To identify the major sources of binding affinity for protein filaments, a family
of 50 benzothiazole derivatives disclosed in patent literature was investigated
using a computational approach. The published values for compound potency
on synthetic aggregates composed of Abeta peptide and insulin using Thiofla-
vin T displacement fluorescence assays were rationalized via calculated molec-
ular properties using both partial and multiple least squares (PLS, MLS)
regression methods. Correlation of over 280 molecular properties through
PLS analysis identified molecular polarizability, hydrophobicity, valence con-
nectivity, and the rotatable bond fraction as top ranked determinants of binding
affinity. MLS revealed that the correlation coefficient for calculated vs. mea-
sured potency exceeded 0.7 when just these four descriptors were used to build
the structure-activity relationship. Most importantly, the analysis revealed that
polarizability and hydrophobicity were most important for generating differen-
tial binding affinity for Abeta relative to insulin filaments (p < 0.01, and 0.001,
respectively).
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MloK1 Ligand Binding Simulations: Induced Fit Versus Conformational
Selection
Be´la Voß, Helmut Grubmu¨ller.
Many ion channels such as the MloK1 channel are steered by ligand binding via
conformational changes. Mainly two binding mechanisms have been proposed,
induced fit and conformational selection. Using molecular dynamics simula-
tions, we studied the ligand binding mechanism of cyclic adeonise monophos-
phate at the cyclic nucleotide binding domain of the MloK1 ion channel of
Mesorizobium loti. For this binding domain, crystal structures are available
for both the ligand free as well as for the ligand bound conformation, rendering
the system an ideal prototype for studying the binding process by atomistic
simulations.
In the simulations, spontaneous binding was observed. Furthermore, reac-
tion coordinates for the ligand binding as well as for the associated confor-
mational change of the protein were determined. Together with potentials
of mean force along these coordinates calculated by umbrella sampling,
the results show a relatively fast ligand binding kinetics and a larger free
energy barrier for the subsequent conformational change. Calculated free
energy differences between both protein conformations during the absence
of a ligand allow to distinguish between conformational selection and in-
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Phospholipid Binding and Membrane Attachment of the Osh4 Protein
Brent Rogaski, Jeffery B. Klauda.
Osh4 is an oxysterol binding protein (OSBP) homologue found in yeast that is
essential for the intracellular transport of sterols and for cell life. It has been
proposed that Osh4 acts as a lipid transport protein, capable of binding a single
sterol residue within a hydrophobic binding pocket and transporting it, against
a concentration gradient, from the endoplasmic reticulum to the plasma mem-
brane. Phosphoinositides (PIPs) are thought to stimulate sterol transfer by bind-
ing to the Osh4 protein surface.
In order to study how the Osh4 protein attaches to the plasma membrane, pos-
sible lipid binding sites were investigated through the use of blind docking
techniques. Model ligand compounds for phosphatidylcholine, phosphatidyl-
serine, and two PIP [PI(4,5)P2 and PI(3,4,5)P3] head groups were docked
against several conformational snapshots of the Osh4 surface to determine
possible regions favorable to interact with plasma membrane lipids. These
conformational snapshots were taken from two 25-ns molecular dynamics
simulations of the Osh4 protein complexed with ergosterol and two com-
plexed with 25-hydroxycholesterol. The PIP models frequently docked to a ly-
sine-rich region on an exposed portion of the protein’s b-barrel. This region is
bounded by a flexible surface loop that is believed to be important for Osh4-
membrane binding.
Osh4-membrane interaction was also investigated through molecular dynamics
simulations of a combined membrane and protein system. Model sterol-accep-
tor and sterol-donor membranes were constructed using CHARMM-GUI and
equilibrated for 25 ns. Key residues of the Osh4 protein that were identified dur-
ing the blind docking tests, as well as residues known to be in close contact with
these membranes upon binding, were placed parallel to the membrane surface.
Ultimately, understanding how Osh4 attaches to cellular membranes will lead
to a clear understanding how this protein transports sterols in vivo.
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phoglycerate Kinase
Zoltan Palmai, David Perahia, Corinne Lionne, Judit Fidy, Erika Balog,
Laurent Chaloin.
L-nucleoside analogues form an important class of antiviral and anticancer
drug candidates. To be pharmacologically active, they need to be phosphory-
lated in multiple steps by cellular kinases. Human phosphoglycerate kinase
(hPGK) was shown to exhibit low specificity for nucleotide diphosphate ana-
logues and its catalytic efficiency in phosphorylation was also affected. Re-
vealing the mechanism of action and functional motions of hPGK gains
importance in in silico drug-design to provide efficient phosphorylation
process.
To elucidate the effect of ligand chirality on dynamics and catalytic efficiency,
molecular dynamics simulations were performed on four different nucleotides
(D-/L-ADP and D-/L-CDP) in complex with hPGK and 1,3-bisphospho-D-
glycerate (bPG). The simulation results confirm high affinity for the natural
substrate (D-ADP), while L-ADP shows only moderate affinity for hPGK.
The observed short residence time of both CDP enantiomers at the active site
suggests very weak binding affinity which may result in poor catalytic effi-
ciency shown for hPGK with D-/L-CDP. Analysis of the simulations unravels
important dynamic conditions for efficient phosphorylation replacing the single
requirement of a tight binding. These are: 1) over the strength of the binding,
the flexibility of the substrate within the binding site gains importance, espe-
cially for the phosphate groups; 2) the hinge bending motion of the domains
upon substrates binding should be more correlated and directional, and conse-
quently should imply a lower number of hinge residues; 3) the nucleotide bind-
ing site should have an increased flexibility allowing significant dynamic
freedoms for the substrates.
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Point Mutation I261M Affects the Dynamics of BVDV and its Interaction
with Benzimidazole Antiviral 227G
Shailendra Asthana, Saumya Shukla, Paolo Ruggerone, Matteo Ceccarelli,
Gabriele Giliberti, Paolo La Colla, Attilio Vittorio Vargiu.
Bovine viral diarrhea virus (BVDV) is a Pestivirus of the Flaviviridae family
and represents a major viral pathogen in cattle and other ruminants. Infection
with BVDV can result in a wide assortment of disease manifestations includ-
ing resorption, mummification, or abortion of the dead fetus. Recently the
point mutation I261M on the thumb domain was shown to confer resistance
to BDVD against 227G and other benzimidazole compounds. Here we inves-
tigated the role of this mutation by using a multidisciplinary protocol, not
involving free energy calculations on structures of the mutated complex
which are taken a priori similar to those of the wild one. Namely, we firstly
performed MD simulations on the wild and mutated BVDV RdRp proteins in
